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IN THE CLAIMS : 

Please find a listing of the claims below, with the statuses of the claims shown in 
parentheses. This listing will replace alt prior versions* and listings, of claims in the present 
application. 

1. (Currently amended) A system for workload placement among data centers, said 
system comprising: 

a plurality of grid resource allocation managers (GRAMs), wherein the GRAMs arc 
configured to ebtaiQ4Q&rmation-fi?om dj^CTminc_cncrjgy cfBricncY_coeffiriente_of t he data 
center s, wha^jhc T cncr^_efKri 

pcnfoirnance_and_i;uT3plv_heat mdexesof the datqecnters : 

an information service configured to receive information from the plurality of 
GRAMs; 

a broker configured to receive an application request and to determine resource 
requirements from the application request* wherein the broker is configured to determine 
which of the data centers contains adequate resources to perform the requested application; 
and 

a co-allocator configured to receive information pertaining to the data centers having 
the adequate resources, wherein the co-allocator is further configured to select one-of the data 
ccnter[[s]] having adequate resources and the highest cncn^cfficicnc^Lrocflident to 
perform the requested appHcatio n ' bflg i ^ - upon «e nergy .e ffi 
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2- (Currently amended) The system according to claim 1, wherein the CRAMs arc 
configured to receive sensed data from their respective data ccntcr sand to use the sensed 
data to determine thc_cncr^_clfirienc^^^ data centers, 

3. (Original) The system according to claim 2, wherein the sensed data comprises 
temperature measurements from locations in the data centers and locations outside of the data 
centers. 

4. (Currently amended) The system according to claim 3, wherein thc -G RAMs - a re 
configur e d * tOHi e t e rrnin e<i supply heat index of [[the]] a data centcrlTs n_is_a ouantificationqf 
tine amount of re-circulation ocCTning_in_that_data,centen_and wherein the information 
received by the information service from the GRAMs contains the supply heat indexes of the 
data centers. 

5. (Original) The system according to claim 4, wherein the GRAMs are further 
configured to determine supply heat indexes of the data centers under various anticipated 
loading conditions. 

6. (Original) The system according to claim 2, wherein the sensed data comprises 
relative humidity measurements from locations outside of the data centers, and wherein the 
co-allocator is further configured to consider the relative humidity measurements around the 
data centers in selecting a data center. 
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7. (Original) The system according to claim 1 , wherein the GRAMs arc configured 
to determine the resources contained in the data centers, and wherein the information 
received by the information service fiom the GRAMs contains information pertaining to the 
resources contained in the data centers, 

8. (Original) The system according to claim 7, wherein the resources comprise one 
or more of machines, storage devices, and processors, and wherein the determination of the 
resources further comprises determining current and scheduled workloads of the resources* 

9. (Original) The system according to claim 1, wherein the application request is in 
the form of a resource specification language, said resource speci fication language defining 
resource requirements for performance of the application* 

10* (Original) The system according to claim 9, wherein the broker is configured to 
identify one or more qualifying data centers having the adequate resources through a 
comparison of the resource requirements for performance of the application and information 
regarding the resources in the data centers received from the information service. 

1 1 > (Currently amended) The system according to claim 10, wherein the co-allocator 
is configured to receive the identities of the one or more qualifying data centers and to 
d e termin e s recriye_the_e nergy efficiency coefficients of each of the qualifying data centers, 

12. (Canceled). 
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13. (Original) The system according to claim 1 1 , wherein the energy efficiency 
coefficient (y) of a daw center (i) is defined by the following equation: 

Zi = 6 £ \COP^t)dt , where: 

£ = \fSlU , of the ith data center and where SHI is the supply heat index of the ith 
data center; 

COPf = ^t 2 "* where COP is the coefficient of performance of the ith data center, 
w t 

Qevap is the desired heat output of the data center and W c is the work input; 

x is a duration in which the application is to be scheduled; and 
t is the time of day in which the application is to be scheduled, and 
wherein the co-allocator is configured to select the data center having the highest 
energy efficiency coefficient 

14. (Original) The system according to claim 1 3, wherein the energy efficiency 
coefficient ft) is based upon a modified COP, said modified COP being a ratio oFpower 
consumption of the resources in a data center over the power consumption of an air 
conditioning unit in the data center, 

15. (Original) The system according to claim 1 3 f wherein the energy efficiency 
coefficient (x) includes a penally factor for a data center having a relative humidity level 
higher than a predetermined set point. 
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16. (Currently amended) The system according to claim 13, wherein the co-allocator 
is configured to withdraw from consideration one or more data centers having relative 
humidity levels that fall below a predetermined error level outside of a predetermined 
relative humidity level from performing the application. 

17. (Original) The system according to claim 1, wherein the data centers arc located 
in various geographically diverse locations. 

1 8. (Original) The system according to claim 1 7 f wherein the various geographically 
diverse locations comprise at least one of different counties, states, countries and continents. 

19. (Original) The system according to claim 1, wherein the application request is in 
the form of a ground resource specification language, said ground resource specification 
language defining resource requirements for performance of the application, wherein the co- 
allocator is configured to receive the application request in the form of the ground resource 
specification language and wherein the co-allocator is further configured to select one of the 
data centers to perform the requested application based substantially upon a comparison 
between the resources defined in the ground resource specification language and the energy 
efficiency characteristics of the data centers. 

20. (Currently amended) A method of using a computer proccssortoplace.n 
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regist e ring receiving information regarding available resources; in and energy 



efficiency characteristics of t he data ccntcr s,_said_ener^_effiriencv characteristics 
comprising functions of coefficients of performance and supply heat indexes jafthe_data 



receiving a request to perform on - flpplioation a work 1 oad- aftd-reeeiving'the 
in fonnaUon4Tom4h 6- mfo^ 

comparing the available resources in the data centers with resources for performing 
thoapplieatio n workload; 

determining which of the data centers contains adequate available resources to 
perform thc- applioation workload : [[and]] 

using the computcrproccssorto^s electf [inpll one of the data centers containing 
adequate resources to perform the application workload, wherein 1hc_computer_processDr_i$ 
configured to select the data center having the highest based-upon-energv efficiency 
charactcristics-o£&e-d atarcentos: and 

placing the workload on the selected data center . 

21. (Currently amended) The method according to claim 20, Md_data,ccnters_being 
associated with grid resource allocation managers (GRAMs^ said methodf iirfher 
comprising: 

in the GRAMs, detecting one or more environmental conditions inside and outside of 
the data centersm iand calculating [[a]] the supply h eat index*; based upon the detected one 
or more environmental conditioD5rra<i<teteaxur^ 



cent* 




EHn&rmation-semee; 
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informotioTKW*io e. 

22. (Currently amended) The method according to claim [po]]!!, wherein the step 
of detecting one or more environmental conditions comprises obtaining relative humidity 
measurements around the data centers and wherein the step of selecting one of the data 
centers to perform the application comprises considering the relative humidity measurements 
around the data centers in selecting the data center. 

23. (Original) The method according to claim 20, wherein the step of determining 
which of the data centers contains adequate available resources to perform the application 
further comprises determining which of the data centers contains appropriate types of 
resources to perform the application, sufficient amounts of resources to perform the 
application, sufficient amounts of resource instances to perform the application, and are not 
subject to restrictions which would prevent the data centers from performing the application. 

24. (Original) The method according to claim 23, further comprising: 
determining whether resource specifications should be varied in response to a 

determination that none of the data centers contains the available resources to perform the 
application; and 

varying the resource specifications in response to a determination that the resource 
specifications should be varied. 
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25. (Original) The method according to claim 23, farther comprising: 
determining whether a single data center has sufficient available resources to perform 

the application; and 

submitting the application to the single data center in response to a determination that 
a single data center has sufficient available resources to perform the application. 

26. (Currently amended) The method according to claim 20, further comprising 
calculating the energy efficiency charactcristicsby : 

calculating thesupply heat indexes of the data centers; 

determining thecoefficicnts of performance's]] of the data centers; and 

calculating energy efficiency coefficients of the data center s based unon the supplv 

heat indexes and the coeffiricnts of pcrformancer Avher e m^ 

da taH?roters - tCHperfo^ 

e n e rgy «e ffioi e noy ' Oo e f5oient. 

27. (Original) The method according to claim 26, wherein the step of calculating the 
energy efficiency coefficient further comprises calculating energy efficiency coefficients (x) 
of each data center (i) through the following equation: 



= \fSIU , of the ith data center and where SHI is the supply heat index of the ith 
data center; 
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COR 




where COP is the coefficient of performance of the ith data center. 



Qcvop is the desired heat output of the data center and W c is the work input; 



? is a duration in which the application is to be scheduled; and 
t is the time of day in which the application is to be scheduled, and 
wherein the step of selecting a data center further comprises selecting the data center 
having the highest energy efficiency coefficient 

28. (Original) The method according to claim 27, wherein the step of calculating the 
energy efficiency coefficients (x) of each data center comprises calculating the energy 
efficiency coefficients (%) with a modified COP, said modified COP being a ratio of power 
consumption of the resources in a data center over the power consumption of an air 
conditioning unit in the data center, 

29. (Currently amended) The method according to claim 20, further comprising: 
calculating energy efficiency coefficients of the data centers based upon anticipated 

thermal characteristics of the data centers if the application workload_w ere performed by the 
data centers; and 

wherein the step of selecting a data center fiirfhcr comprises selecting the data center 
having the highest energy efficiency coefficient while performing th e ' ttpplioation workload , 

30. (Currently amended) The method according to claim 20, wherein the application 
w_orkIoad_i s in the form of a resource specification language defining resources required to 
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perform lhe- appHcation workload, and wherein a broker is configured to perform the steps of 
receiving a request to perform on » application the workload a nd receiving the information 
#^H^e-kifennation-9e^ce, said broker being further configured to perform the steps of 
comparing the available resources in the data centers with resources required to perform the 
appKoption workload a nd determining which of the data centers contains adequate resources 
to perform thc^pf4kation.woridoad* 

31* (Currently amended) The method according to claim 20, wherein the application 
workload.t s in the tbrm of a ground resource specification language defining which of the 
data centers comprise adequate resources to perform the request, wherein a co-allocator is 
configured to perform the steps of receiving a request to perform an - appHoation theworiclond 
and receiving the informationrffom^^ the co-allocator bang further 

configured to perform the steps of selecting one of the data centers to perform the application 

32. (Currently amended) A system for workload placement among data centers, said 
data centers being associated with means for allocating resources, said system comprising: 

means for registering information regarding available resources in and energy 
effiaen^, characteristics of t ine data centers received from the means for allocating resources 
of the data center s, said energy efficiency diaractcristics M romprising_fim 
of performance and supply heat indexes of the data centers : 

means for comparing the available resources to resources required for performing a 
requested applieation rworkload ; 
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means far communicating between the means for comparing and the means for 
allocating resources; 

means for selecting one of the data centerrfsll containing adequate resources to 
perform the application - w orkload based upon the energy efficiency characteristics of the data 
center s, wherein the mcansjorsclcctinfiis configured to_select_thfe_data_center,having the 
highest energy efficiency chamcteristics;_and 

means for placing the workload on the sdcctgddata center. 

33. (Currently amended) The system according to claim 32* wherein the means for 
allocating resources comprises means for detecting one or more environmental conditions, 
means for calculating ([a]]| _the_supply heat indexes, means for determining resources 
available in the data centers, and means for communicating between the means for allocating 
resources and the means for registering information. 

34. (Canceled). 

35. (Original) The system according to claim 32, wherein the means for allocating 
resources comprises means for calculating energy efficiency coefficients, wherein the means 
for calculating energy efficiency coefficients is configured to determine the energy efficiency 
coefficient (x) of each of the data center (i) through the following equation: 
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COP, = where COP is the coefficient of performance of the ith data center, 

K 

Qev^p is the desired heat output of the data center and W c is the work input; 

t is a duration in which the application is to be scheduled; and 
t is the time of day in which the application is to be scheduled, and 
wherein the means for selecting is configured to select the data center having the 
highest energy efficiency coefficient 

36. (Original) The system according to claim 32 t further comprising: 

means for obtaining relative humidity measurements around the data centers; and 
wherein the means for selecting one of the data centers to perform the application 
based upon energy efficiency characteristics of the data centers further comprises means for 
factoring the relative humidity measurements in selecting one of the data centers. 

37. (Currently amended) The system according to claim 32, further comprising: 
wherein the means for calculating energy efficiency coefficients of the data centers 

comprises means for calculating energy efficiency coefficients of the data centers based upon 
anticipated thermal characteristics of the data centers if the application woridqad.w ere 
performed by the data centers; and 

wherein the for selecting one of the data centers to perform the application workload 
based upon energy efficiency characteristics of the data centers further comprises means for 
selecting the data center having the highest energy efficiency coefficient while performing 
the application workload . 
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38. (Original) The system according to claim 32^ wherein the means for comparing 
the available resources to resources required for performing a requested application 
comprises a broker. 

39* (Original) The system according to claim 32, wherein the means for comparing 
the available resources to resources required for performing a requested application 
comprises a co-alllocator. 

40. (Currently amended) A computer readable storage medium on which is 
embedded one or more computer programs* said one or more computer programs 
implementing a method o f using a computer processor to place a workload placem ent among 
data centere^aid^ataHscrato^ 

(GRAMs); said one or more computer programs comprising a set of instructions for: 
r e gist e ring rccciving_ infonpation regarding available resources in and energy 
efficiency coefficients, of t he data center s, said energy efficiency coefficients comprising 
,functions_of oo^.riente.of perfoim^ and supply_hcat_indcxes_of the data ccntcrs-reeeived 

receiving a request to perform an - application a workloa ds uid - r e wiving4h e 
infonnation * from^h e» >nformation - s e wiq e; 

comparing the available resources in the data centers with resources for performing 
the application workload; 

determining which of the data centers contains adequate available resources to 
perform the application workload: and 
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Migjithc computer processor to_s elec ting - on e- of the data centers]] containing 
ad<^imtc T i^ources_and_havin& the_hifihe?rt,encrcv_cfficicncv coefficient s perJbrm the 
application workload wherein the computer processor is configured to select the data center 
having the highest ctiCTjGsy ,cffidcn(^_co,effid 

placing the workload on thc_s_clcctcd date center, 

41. (Currently amended) The computer readable storage medium according to claim 
40 t said one or more computer programs further comprising a set of instructions for: 

detecting one or more environmental conditions inside and outside of the data 
centersFMI and calculating [[a]] thc_supplv_ heat indexs^ascd upon the detected one or more 
environmental conditionsrafld^eteraaiiiif^ 



information - s e rvic e. 

42. (Currently amended) The computer readable storage medium according to claim 
40, said one or more computer programs further comprising a set of instructions for: 

determining which of the data centers contains appropriate types of resources to 
perform the app lication workload sufficient amounts of resources to perform the a pplication 
workload sufficient amounts of resource instances to perform the a pplication workload and 
arc not subject to restrictions which would prevent the data centers from performing the 
application workload. 




fce-the 



PAGE 1 8/29 4 RCVD AT 9/112006 1 1 :50:06 AM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-5/20 * DNIS:2738300 1 CSID:703 865 5150 * DURATION (mm-ss):M-00 



5EP-01-2006(FRI) 11:35 NRNNAVR & KRNG, P. C. 



(FRX)T03 865 5150 



P. 019/029 



PATENT 



Atty Pocket No,: 2004006 1 2- ] 
App. Ser.No.: 10/820,786 



43. (Currently amended) The computer readable? storage medium according to claim 
40, said one or more computer programs further comprising a set of instructions for; 

calculating thesupplv heat indexes of the data centers; 

determining thccocfBcicnts of performance^]] of the data centers; and 

calculating energy efficiency coefficients of the data center s based upon the supp l y 

heat indexes and the coefficients of pcifonriancc ^wher ^ ' lfa fr s^^ 

data-K^tei^to-pcrtbtm^ 

e norgy « 6flioion^ " 0oeflioi e nt . 

44. (Original) The computer readable storage medium according to claim 40, said 
one or more computer programs; further comprising a set of instructions for: 

calculating energy efficiency coefficients (jj) of each data center (i) through the 
following equation: 



£ = 1/SOT, of the ith data center and where SHI is the supply heat index of the ith 
data center; 

COPf = ^jr 6 ** where COP is the coefficient of performance of the ith date center, 
"< 

Qevap is the desired heat output of the data center and W c is the work input; 

t is a duration in which the application is to be scheduled; and 
t is the time of day in which the application is to be scheduled, and 
wherein the step of selecting a data center further comprises selecting the data center 
having the highest energy efficiency coefficient 
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45. (Original) The computer readable storage medium according to claim 44, said 
one or more computer programs further comprising a set of instructions for: 

calculating the energy efficiency coefficients (x) with a modified COP, said modified 
COP being a ratio of power consumption of the resources in a data center over the power 
consumption of an air conditioning unit in the data center, 

46. (Currently amended) The computer readable storage medium according to claim 
40, said one or more computer programs further comprising a set of instructions for: 

calculating energy efficiency coefficients of the data centers based upon anticipated 
thermal characteristics of the data centers if the a pplicatio n workload were performed by the 
data centers; and 

wherein the step of selecting a data center further comprises selecting the data center 
having the highest energy efficiency coefficient while performing the application workload. 

47. (Currently amended) The computer readable storage medium according to claim 
40, said one or more computer programs further comprising a set of instructions for 

performing the steps of receiving a request to perform m application a workload and 
receiving the information from the information service, comparing the available resources in 
the data centers with resources required to perform the application workload and determining 
which of the data centers contains adequate resources to perform the application workload, in 
a broker. 
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48. (Currently amended) The computer readable storage medium according to claim 
40, said one or more computer programs further comprising a set of instructions for: 

performing the steps of receiving a request to perform a» application a workload and 
receiving the information from the information service, and selecting one of the data centers 
to perform the application workload based upon energy efficiency characteristics of the data 
centers, in a co-allocaton 
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